organic compounds 



Acta Crystallographica Section E 

Structure Reports 
Online 

ISSN 1600-5368 

(Z)-Ethyl 2-benzylidene-3-oxobutanoate 

Arif I. Ismiyev 

Baku State University, Z. Khalilov St. 23, Baku AZ-1148, Azerbaijan 
Correspondence e-mail: Lab7-Bsu@mail.ru 

Received 10 June 2011; accepted 25 June 201 1 

Key indicators: single-crystal X-ray study; T = 296 K; mean ct(C-C) = 0.003 A; 
R factor = 0.053; wR factor = 0.125; data-to-parameter ratio = 17.1. 



The title molecule, Ci 3 H 14 0 3 , adopts a Z conformation about 
the C=C double bond. In the crystal, weak intermolecular 
C— H- ■ O hydrogen bonds with phenyl -CH atoms func- 
tioning as donors and the carbonyl O atom of an ester group as 
acceptor are observed. 

Related literature 

For applications of /3-keto ester derivatives, see: Benetti et at 
(1995); Simon et at (2004). 



H 3 C 




C 2 H 5 0 



Experimental 

Crystal data 

C13H14O3 
M r = 218.24 
Orthorhombic, Pbca 
a = 7.8406 (5) A 



Mo Ka radiation 
IX = 0.09 mm" 1 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1998) 
T min = 0.997, r maI = 0.998 

Refinement 

R[F 2 > 2a(F 2 )] = 0.053 

wR(F 2 ) = 0.125 

5 = 1.00 

2515 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



T = 296 K 

0.03 x 0.03 x 0.02 mm 



17709 measured reflections 
2515 independent reflections 
1459 reflections with I > 2a(l) 
Ri„, = 0.073 



147 parameters 

H-atom parameters constrained 
A/w = 0.18 e A~ 3 
Ap mi „ = -0.17 e A~ 3 



D-H- -a 




D-H 


H- ■ A 


D-A 


D-H-A 


C4-H4/1- 


■02 


0.93 


2.62 


3.544 (3) 


170 


C5-H5A- 


■02 


0.93 


2.65 


3.412 (3) 


140 



b = 16.8767 (12) A 
c = 17.5420 (13) A 
V = 2321.2 (3) A 3 
Z = 8 



Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT- 
Plus (Bruker, 2001); data reduction: SAINT-Plus; program(s) used to 
solve structure: SHELXTL (Sheldrick, 2008); program(s) used to 
refine structure: SHELXTL; molecular graphics: SHELXTL; soft- 
ware used to prepare material for publication: SHELXTL. 

The author thanks Professor Victor N. Khrustalev for 
fruitful discussions and help in this work. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: KP2335). 
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Comment 

P-Keto ester derivatives, as important synthetic intermediates, are widely applied in the synthesis of new heterocyclic de- 
rivatives presenting new pharmacological properties (Benetti et ah, 1995; Simon et al, 2004). The molecular structure of 
the title compound adopts a Z-conformation at the carbon-carbon double bond (Fig. 1). The molecules are connected mainly 
by intermolecular C — H - 0 interactions (Table 1). 



Benzaldehyde (20 mmol) and acetoacetic ester (20 mmol) were dissolved in 20 mL ethanol. After adding 0.50 mL piperidine 
mixture was stirred at room tempertue for 10 h. White crystals were obtained. The crystals were fdtered off and washed 
with ethanol. Then they were dissolved in ethanol (20 mL) and recrystallised to yield colourless block-shaped crystals of 
the title compound. 



All H atoms were positioned geometrically (C — H = 0.93-0.97 A) and refined as riding, allowing for free rotation of the 
methyl groups. The constraint £/j S0 (H) = 1.2 £/ e q(Q or 1.5 (7 e q(Q (methyl C) was applied. 



Experimental 



Refinement 



Figures 



" ,- ■>. X 



Fig. 1. The molecular structure of the title compound, with the atomic numbering scheme. 
Displacement ellipsoids were drawn at the 30% probability level. 




(Z)-Ethy I 2 -benzyl idene-3 -oxobutanoate 



Crystal data 



C13H14O3 



F(000) = 928 

D x = 1.249 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 1409 reflections 



M,, = 218.24 



Orthorhombic, Pbca 
Hall symbol: -P 2ac 2ab 
a = 7.8406 (5) A 



0 = 2.3-21.4° 
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b = 16.8767 (12) A 
c = 17.5420 (13) A 

V= 2321.2 (3) A 3 
Z=8 



H = 0.09 mm 1 
T=296K 
Prism, colourless 
0.03 x 0.03 x 0.02 mm 



Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

phi and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1998) 
r min = 0.997, r max = 0.998 
17709 measured reflections 



25 1 5 independent reflections 

1459 reflections with / > 2o(I) 
R mt = 0.073 

Qmax ~~ 27.0°, 6 m in — 2.3° 

h = -10^10 

£ = -21^21 
/ = -22^22 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > loiF 2 )] = 0.053 
wR(F 2 ) = 0.125 

S= 1.00 

25 1 5 reflections 
147 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: difference Fourier map 
H-atom parameters constrained 

0.8814P] 



w = l/[o 2 (F 0 2 ) + (0.0409P) 2 



where P = (F 0 2 + 2F c 2 )/3 
(A/o) max < 0.001 

Ap ma x = 0.18eA- 3 

Ap min = -0.17eA~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 

x y z U iso */U eq 

01 0.3871 (2) 0.22540 (10) 0.50159 (10) 0.0679 (5) 

02 0.4542 (2) 0.17527 (10) 0.66960 (9) 0.0577 (5) 

03 0.66163 (18) 0.11601 (9) 0.60314 (8) 0.0488(4) 
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Atomic displacement parameters (A 2 ) 





U n 


U 22 


t/ 33 


U 12 


C/ 13 


U 2i 


Ol 


0.0888 (13) 


0.0502 (11) 


0.0645 (11) 


0.0025 (10) 


-0.0006 (10) 


0.0121 (9) 


02 


0.0627(11) 
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Geometric parameters (A, °) 








Ol— C12 


1.208 (3) 


C6— H6A 


0.9300 


02— C9 


1.200 (2) 


C7— C8 


1.339 (3) 


03— C9 


1.329 (2) 


C7— H7A 


0.9300 


03— CIO 


1.455 (3) 


C8— C12 


1.484 (3) 


CI— C6 


1.386 (3) 


C8— C9 


1.495 (3) 


CI— C2 


1.395 (3) 


CIO— CI 1 


1.472 (3) 


CI— C7 


1.462 (3) 


CIO— H10A 


0.9700 


C2— C3 


1.376 (3) 


CIO— H10B 


0.9700 


C2— H2A 


0.9300 


Cll— H11A 


0.9600 


C3— C4 


1.364 (4) 


Cll— HUB 


0.9600 


C3— H3A 


0.9300 


Cll— H11C 


0.9600 


C4— C5 


1.365 (4) 


C12— C13 


1.502 (3) 


C4— H4A 


0.9300 


C13— H13A 


0.9600 


C5— C6 


1.373 (3) 


C13— H13B 


0.9600 


C5— H5A 


0.9300 


C13— H13C 


0.9600 


C9— 03— CIO 


116.00(17) 


02— C9— 03 


124.3 (2) 


C6— CI— C2 


117.5 (2) 


02— C9— C8 


124.4 (2) 


C6— CI— C7 


118.0(2) 


03— C9— C8 


111.27 (18) 


C2— CI— C7 
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107.1 (2) 


C3— C2— CI 


120.8 (2) 


03— CIO— HI OA 


110.3 


C3— C2— H2A 


119.6 


Cll— CIO— H10A 


110.3 


CI— C2— H2A 


119.6 


03— CIO— HI OB 


110.3 


C4— C3— C2 


120.3 (2) 


Cll— CIO— H10B 


110.3 


C4— C3— H3A 


119.8 


HI OA— CIO— HI OB 


108.6 


C2— C3— H3A 


119.8 


CIO— Cll— H11A 


109.5 


C3— C4— C5 


120.0 (2) 


CIO— Cll— HUB 


109.5 


C3— C4— H4A 


120.0 


H11A— Cll— HUB 


109.5 


C5— C4— H4A 


120.0 


CIO— Cll— HI 1C 


109.5 


C4— C5— C6 


120.2 (2) 


H11A— Cll— H11C 


109.5 


C4— C5— H5A 


119.9 


HUB— Cll— H11C 


109.5 


C6— C5— H5A 


119.9 


Ol— C12— C8 


119.1 (2) 


C5— C6— CI 


121.2 (2) 


Ol— C12— C13 


120.7 (2) 


C5— C6— H6A 


119.4 


C8— CI 2— C13 


120.3 (2) 


CI— C6— H6A 


119.4 


C12— C13— H13A 


109.5 


C8— C7— CI 


130.7 (2) 


C12— C13— H13B 


109.5 


C8— C7— H7A 


114.6 


H13A— CI 3— H13B 


109.5 


CI— C7— H7A 


114.6 


C12— C13— H13C 


109.5 


C7— C8— C12 


124.0 (2) 


H13A— CI 3— H13C 


109.5 


C7— C8— C9 


122.95 (19) 


H13B— CI 3— H13C 


109.5 


CI 2— C8— C9 


113.07 (19) 






C6— CI— C2— C3 


1.7(3) 


CIO— 03— C9— 02 


1.5 (3) 


C7— CI— C2— C3 


-178.6 (2) 


CIO— 03— C9— C8 


-177.80 (18) 


CI— C2— C3— C4 


-0.9 (4) 


C7— C8— C9— 02 


-97.9 (3) 


C2— C3— C4— C5 


-0.4 (4) 


C12— C8— C9— 02 


80.6 (3) 


C3— C4— C5— C6 


0.8 (4) 


C7— C8— C9— 03 


81.4(2) 


C4— C5— C6— CI 


0.0 (4) 


C12— C8— C9— 03 


-100.1 (2) 
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C2— Cl— C6— C5 
C7— CI— C6— C5 
C6— Cl— C7— C8 
C2— Cl— C7— C8 
Cl— C7— C8— C12 
Cl— C7— C8— C9 

Hydrogen-bond geometry (A, °) 

D—H-A 

C4— H4A-02' 

C5— H5A-02" 

Symmetry codes: (i) ; (ii) . 



-1.2(3) C9— 03— CIO— Cll 178.9(2) 

179.0(2) C7— C8— C12— Ol 178.8(2) 

-171.0(2) C9— C8— C12— Ol 0.3(3) 

9.3(4) C7— C8— C12— C13 -0.9(3) 

-177.4(2) C9— C8— C12— C13 -179.4(2) 
1.0(4) 



D — H H-^ D-A D—H-A 

0.93 2.62 3.544 (3) 170 

0.93 2.65 3.412 (3) 140 
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